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AB The invention is directed to novel therapeutic compds . comprised of an L- 

threonine bonded to a medicament or drug having a hydroxy, amino, carboxy or 
acylating function. These high- therapeutic index derivs . have the same 
utility as the drug from which they are made and they have enhanced pharmacol . 
and pharmaceutical properties, with the addnl . advantage of separating various 
enantiomeric and diastereomeric drugs into their individual isomers. The 
examples describe the synthesis and activities of L-threonine derivs. of (±) - 
and (+)- (S) -ibuprof en, (+) - and (+) - (S) -ketoprofen, (-)- (S) -ketorolac , 
aspirin, and fenofibric acid. The synthesis and activity of several L-serine 
and L-hydroxyproline analogs were also described. Thus, the hydrochloride of 
(+)- (S) -ibuprof en ester of L-threonine was prepared, and its free base 
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examined for analgesic, gastric mucosal irritation, toxicity, and 
pharmacokinetic properties. 
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ED Entered STN: 22 Dec 2006 

AB A novel crystalline cefdinir anhydrate and novel crystalline cefdinir 

hydrates, ways to make them and use them, compns . comprising them and made 
with them, and methods of treatment using them are disclosed. Thus, a 
crystalline cefdinir trihemihydrate (preparation given) was heated at 75 °C 
for 30 min to give crystalline cefdinir sesquihydrate . 
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AB This invention provides' an improved process for the preparation of high 

assayed cefdinir (I) . Thus, crude cefdinir is added to water at 25-30° and 
then 18% hydrochloric acid is slowly added to form a clear solution The 
solution is cooled to -5° and stirred for 5 min at -5° to +5°. Then 
temperature of the mass is raised to 35-38°C, stirred for 15 min at the same 
temperature To the reaction mass carbon is added at 35-38° and stirred for 30 
min at 35-38°. Then the contents are filtered on hiflo bed and washed with 
water. The filtrate is then cooled to 25°, the pH is slowly adjusted to 2 . 6 
with saturated sodium bicarbonate solution and stirred for 60 min at 25-30°. 
Filtered the solid, washed with water and dried at 40° under vacuum to give 
high assayed cefdinir. 
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AB This invention relates to a novel crystalline form of cefdinir (I) , process 
for its preparation and to a pharmaceutical compns . containing it. Thus, 
cefdinir is added to water at 20-25° and then hydrochloric acid (18%) is added 
at 20-25° to get a clear solution To the solution activated carbon is added 
at 20-25°, stirred for 30 min, filtered through hyflo bed and washed with 
water. Then the pH of the filtrate is adjusted to 6.5 with saturated 
bicarbonate solution at 5-8°, stirred for clear solution, activated carbon is 
added and stirred for 30 min at 5-8°. The reaction mass is filtered through 
hyflo bed, washed with water, 1:1 sulfuric acid is dumped to the above 
solution at 5-8° (pH 2.8) and then stirred for 60 min at 3-5°. The resulting 
solid is filtered, washed with water and dried at 40° under vacuum to give 
cefdinir form H. 
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The synthesis of three contaminants of Cefdinir, formed during the preparation 
of Cefdinir bulk drug, is described. The products identified as (6R,7R)-7- 
[ (Z) -2- (2-aminothiazol-4-yl) -2 -hydroxyiminoacetamido] -8-oxo-3- vinyl-5 -thia-1- 
' azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid-5-oxide, (6R, 7R) -7- [ (Z) -2- (2- 
aminothiazol-4-yl) -2 -hydroxyiminoacetamido] -8-oxo-3- vinyl-5-thia-l- 
azabicyclo [4.2.0] oct-3 -ene-2 -carboxylicacid, and (6R, 7R) -7- [ (Z) -2- (2- . 
aminothiazol-4-yl) -2 -hydroxyiminoacetamido] -8-oxo-3- methyl-5-thia-l- 
azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid . 
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AB The present invention relates to a novel crystalline potassium salt of 

cefdinir - cefdinir potassium tetrahydrate, processes for its preparation, 
pharmaceutical compns . including cefdinir potassium tetrahydrate, and methods 
of treating bacterial infections using cefdinir potassium tetrahydrate. In 
addition, the present invention also relates to a mixture of cefdinir 
potassium dihydrate and cefdinir potassium tetrahydrate, processes for its 
preparation, pharmaceutical compns. including the mixture, and methods of 
treating bacterial infections using mixts . of cefdinir potassium dihydrate and 
cefdinir potassium tetrahydrate. Further it also relates to processes for 
preparing pure cefdinir and cefdinir potassium dihydrate from cefdinir 
potassium tetrahydrate. Potassium acetate (70 g) was added to a suspension of 
■ cefdinir (200 g) in a mixture of water (1000 mL) and acetone (1000 mL) at 25- 
30°. The reaction mixture was stirred at this temperature for three hours. 
The reaction mixture was then cooled to 10° and stirred for about two hours. 
The crystals were filtered, washed with aqueous acetone followed by acetone. 
The product was then dried at 25-30° in a hot air oven to obtain 189 g of 
cefdinir potassium tetrahydrate, yield: 94.5%, water content: 14.58%, and HPLC 
purity: 99.5%. 
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AB The present invention relates to a novel crystalline cefdinir anhydrate and 
novel crystalline cefdinir hydrates, ways to make them and use them, compns 
comprising them and made with them, and methods of treating bacterial 
infection by using them. 
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AB Crystalline tertiary amine salts of 2- (2 -aminothiazol-4 -yl) -2- 

(acyloxyimino) acetic acid compds . of formula (I) (Rl, R2 , R3 = independently 
unsubstituted or substituted alkyl, cycloalkyl or aryl; R4 = acyl) are 
prepared These salts may be obtained in anhydrous form and are useful in a 
reaction step with an activating agent in order to produce cefdinir. Thus, 
25.0 g syn-2- (2 -aminothiazol -4 -yl) -2- [[ (methyl carbonyl ) oxy] imino] acetic acid 
monohydrate (water content: 8.0%) was suspended in 20 mL acetone at ambient 
temperature and 5.2 mL tributylamine was added. The mixture was cooled to - 
10° and stirred at this temperature for 60 and filtered to give, after washing 
with a small portion of cold acetone and dried in vacuum to give, 32.7 g 
tributylammonium syn-2- (2-aminothiazol-4-yl) -2- 

[[ (methylcarbonyl) oxy] imino] acetate (water content: 0.1%) (II). II was 
converted into syn-2- (2 -aminothiazol-4-yl) -2- 

[[ (methylcarbonyl) oxy] imino] acetic acid 2 -benzothiazolyl thioester by 
treatment with bis (benzothiazol -2 -yl) disulfide and then condensed with 7- 
amino-3-vinyl-cephem-4-carboxylic acid to give 7 - [2 - (2 -aminothiazol -4 - yl)-2- 
[ [ (methylcarbonyl) oxy] imino] acetamido] -3 -vinylcephem-4 -carboxylic acid 
phosphate which was converted into cefdinir by treatment with a mixture of 
concentrated H2S04 in MeOH. 
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AB Crystalline N, N- dime thy lalkamide solvates of 2- (2-aminothiazole -4-yl)- 

2 (acyloxyimino) acetic acid compds . of formula (I) [Rl = H, (un) substituted 
alkyl; R4 = acyl] are prepared These compds. may be prepared in an anhydrous 
form and are useful in a reaction step with an activating agent in order to 
produce cefdinir. Thus, 15 . 0 g syn-2- (2-aminothiazol-4 - yl)-2- 
[ [ (methylcarbonyl) oxy] imino] acetic acid dihydrate (H20 content 13.5% ) was 
dispensed into 54.0 mL N, N-dimethylacetamide at 50° and stirred for 90 min. 
The crystalline suspension was cooled to 0°, treated with 150 mL CH2C12 and 
the white crystals were filtered, washed three times, each with 30 mL CH2C12, 
and dried over night in vacuum at 30° to give 15,9 g syn-2 - (2 -aminothiazol-4- 
yl)-2- [[ (methylcarbonyl) oxy] imino] acetic acid N, N-dimethylacetamide solvate 
(II) (water content 0.4 %) . II was converted into syn-2 - (2 -aminothiazol -4 - 
yl)- 2- [[ (methylcarbonyl) oxy] imino] acetic acid benzothiazol-2 -yl thioester by 
treatment with bis (benzothiazol-2-yl) disulfide followed by amidation with 7- 
amino-3-vinylcephem-4-carboxylic acid and acidification with phosphoric acid 
to give 7- [2 - (2 -aminothiazol -4 -yl) -2- [[ (methylcarbonyl) oxy] imino] acet amido] - 
3-vinylcephem-4-carboxylic acid phosphate (III) . Cefdinir was obtained by 
treatment of III with a mixture of concentrated H2S04 and MeOH. 
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AB The present invention relates to an improved process for the preparation of 
cephalosporin antibiotics via the formation of intermediate diamine salts of 
the general form Cp.nM [Cp = cephalosporin antibiotic, such as Cefdiriir, 
Cefoxitin, Cefonicid, etc.; M = ethylenediamine derivative, such as N, N ' - 
diisobutyl-, N, N ' -dicyclohexyl - , N, N ' -diisopentyl - , N, N ' -di (p-anisyl) N, N ' - 
dicyclopentyl-, N, N ' -di (p-tolyl) -1 , 2 - ethanediamine; n = 0.5 - 2]. Thus, the 
N, N ' -diisobutyl- 1 , 2 -ethanediamine salt of Cefonicid (I) was prepd via a 

reaction of 7p-aminocephem II with O-f ormyl -D-mandeloyl chloride, adjustment 
of the reaction mixture to pH 5+1, and finally, addition of the diacetate salt 
of Me2CHCH2NH (CH2 ) 2 NHCH2 CHMe 2 . 
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AB Provided are intermediates for use in synthesis of Cefdinir (I) and processes 
for preparing Cefdinir with such intermediates. Thus, I was prepared with 95% 
purity via an amidation reaction of 7-amino-3 -vinyl -3 -cephem-4 - carboxylic 
acid with (Z) -2- (2 -amino-4- thiazolyl) -2 -acetyloxyiminoacetate in THF/H20 using 
Et3N. 
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AB The present invention relates to a stable and bioavailable crystalline form of 
a third generation cephalosporin antibiotic, cefdinir (I) and a process for 
the preparation thereof. Thus, I can be prepared by reacting Et (Z)-2-{2- 
aminothiazol-4 -yl) -2 - ( hydroxy imi no) acetate with trityl chloride to get the 
tritylated amino compound which was hydrolyzed to the sodium salt. The latter 
compound condensed with cephemcarboxylate II giving protected cefdinir; after 
deprotection the desired compound was obtained. The present invention also 
relates to a pharmaceutical composition containing the novel crystalline 
cefdinir, useful in the treatment of maladies such as bacterial infections. 
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AB The present invention relates to stable amorphous cefdinir (syn isomer) , 

methods for its preparation, and pharmaceutical compns . comprising the stable 
amorphous form. Amorphous cefdinir was characterized with Eudragit EPO. 
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C02R I 




AB This invention relates to the preparation of crystalline ylide intermediates, 
such as I [R = .H, esterifying residue, metal cation; Rl, R2 = H, amine 
protecting group; R1R2 = divalent amine protecting group] , which are useful in 
the synthesis of 3- (2 -substituted-vinyl) cephalosporins . Thus, 7- 
phenylacetamido-3 - (chloromethyl) -3 -cephem-4 -carboxylic acid diphenylmethyl 
ester was reacted with PPh3 using NaBr in DMF and CH2C12 to form 
phosphoranylidene ylide I (R = CHPh2 , Rl = H, R2 = COCH2Ph) as a crystalline 
solid. The phosphoranylidene ylide thus formed was then used as an 
intermediate in the synthesis of the cephalosporin antibiotic, cefditoren 
sodium (II) . 
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The present invention relates to novel polymorph (crystal form D) of cefdinir 
(I). Crystal form D of I was prepared from the N, N 1 -dicyclohexylethane-1 , 2 - 
diamine salt of I. 
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AB A method is presented for preparation of a novel polymorph of cefdinir, i.e., 
the crystalline Form D, by adjusting the pH of a solution of cefdinir salt in 
mixture of water and organic solvent to 2.5 to 2.7 at low temperature to get 
cefdinir with new crystal lattice which has better stability. For example, 
N, N 1 -dicyclohexylethane- 1 , 2 -diamine salt of cefdinir (cefdinir DDA salt) was 
prepared by adding to 7-amino-3-vinyl-3-cephem-4-carboxylic acid (100 g) in a 
mixture of THF and water triethylamine (90.0 g) at 20°, followed by 2- 
mercaptobenzothiazolyl (Z) - (2 -aminothiazol-4-yl) -2- (trityloxyimino) acetate 
(260 g) at 32°, and addition of a solution of N, N ' -dicyclohexylethane- 1 , 2 - 
diamine (80 g) in isopropanol to yield 220 g of cefdinir DDA salt (purity 
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98.27%, water content 1.0%). Cefdinir DDA salt (125 g) was stirred in a 
mixture of water (3750 mL) and acetone (250 mL) at 35 to 38° and aqueous HC1 
acid was added to adjust pH to 1.2 to 1.8. After stirring for 5 to 10 min, pH 
was adjusted to 6.0 using ammonia solution (100 mL) . Then carbon was added 
and stirred at 35 to 38° for 30 min. The filtrate was cooled to 15° and pH 
was adjusted to 1.5 using aqueous HC1 acid to get a clear solution ✓ Then pH 
was readjusted to 2 . 5 using ammonia solution at 10 to_15°._ The white slurry 
was stirred for 3 h, the precipitate was filtered, washed with water and air 
dried to get 66.5 g of cefdinir Form D (purity 98 to 99%, water content 
15.07%) . 
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Cefdinir Na is prepared by reaction of cefdinir with NaHC03 at a molar ratio 



of 1:1, precipitation with ethanol, and vacuum drying at low temperature 
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The present invention relates to novel crystalline form of Cefdinir, 7P~[(Z) 
2- (2-amino-4-thiazolyl) -2 -hydroxyiminoacetamido] -3-vinyl-3- cephem-4- 
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carboxylic acid, herein referred as cefdinir crystal B, processes for 
preparing cefdinir crystal B, and the ' incorporation of cefdinir crystal B in 
pharmaceutical compns. A process for preparing crystalline cefdinir crystal 
comprises the steps of: reacting crystals A of cefdinir in water with 
trif luoroacetic acid at about 35-40°C to form cefdinir trif luoroacetic acid 
salt; optionally isolating the cefdinir trif luoroacetic acid salt; 
neutralizing the. cefdinir trif luoroacetic acid salt by treatment with a base 
in water at a temperature between about 0- to 30°C; and isolating cefdinir 
crystal B by filtration. 
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AB The present invention relates to a novel pyridine salt of 7-[2-(2- 

aminothiazol-4-yl) -2-hydroxyiminoacetamide] -3 -vinyl-3 -cephem-4 - carboxylic 
acid (syn isomer), methods for its preparation, and pharmaceutical compns. 
comprising the salt. 
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The invention relates to a preparation of novel pyridine salt of 7- [2- (2- 
aminothiazol-4-yl) -2-hydroxyiminoacetamide] -3-vinyl-3 -cephem-4 - carboxylic 
acid (cefdinir), useful for the treatment of bacterial infections (no biol . 
data) . The solubility of cefdinir in pyridine was estimated A suspension of 
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cefdinir in pyridine was allowed to stand at room temperature After 1 wk, 
solid from the suspension was separated and the powder X-ray diffraction 
pattern, 1H NMR, TGA, and IR spectrum of the moist solid were generated. 
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particularly, it relates to the preparation of new crystalline form of 
cefdinir, referred to as 'Form R» and pharmaceutical compns . that include the 
•Form R' . It also relates to a method of treatment of infectious diseases 
comprising administration of the 'Form R' . The Form R was obtained from 
crystalline cefdinir K salt. 
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AB A process was disclosed for the preparation of the intermediate thioester, 2 
mercapto-benzothiazolyl (Z) -2- (2-amino-4 -thiazolyl) -2- acetyloxyiminoacetate 
(I), and its subsequent amidation reaction with 7 -amino -3 -vinyl -3 -cephem-4- 
carboxylic acid II (R = H) or a corresponding cephem ester, such as II (R = 

C6H4-4-OMe, C6H4-4-N02, CHPh2 ) , to form the (3-lactam antibiotic Cefdinir 

(III). 
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AB The present invention relates to novel crystalline form of cefdinir (cefdinir 
Crystal B; water content of 5.5 to 7.0% by weight), process to prepare it and 
the use of cefdinir Crystal B in pharmaceutical compns . A process for 
preparing crystalline cefdinir Crystal B comprises the steps of (i) reacting 
cefdinir Crystal A in water with trif luoroacetic acid at 35 to 40° to form 
cefdinir trif luoroacetic acid salt (CTFA salt) , (ii) optionally isolating the 
CTFA salt, and (iii) neutralizing the CTFA salt by treatment with a base in 
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water at a temperature between 0° and 30° , isolating cefdinir Crystal B by- 
filtration. A"'pharmaceutical composition comprises a therapeutically 
effective amount of cefdinir Crystal B and a pharmaceutically acceptable 
carrier. 
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AB Disclosed is a novel crystal (B-type crystal) of 7- [2 - (2 -aminothiazole-4 - yl) 
2-hydroxyiminoacetamido] -3 -vinyl-3 -cephem-4 -carboxylic acid (a syn isomer), 
characterized in that it exhibits peaks at diffraction angles shown in the 
following Table 1, in its powder X ray diffraction pattern; Table 1 

Diffraction Angle 29 (°) approx. 11.7 approx. 16.1 approx. 18.6 approx. 21.2 
approx. 22.3 approx. 24.4 approx. 26.2 and a method for preparing the novel 
crystal which comprises forming a crystal from a solution at a temperature of 
-5 to 5°C in an acidic state. The crystal is not bulky, exhibits good 
stability and good f ilterability, and is excellent in the solubility toward 
water, and thus can be prepared with ease. 
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AB Novel 4-halo-2-oxyimino-3-oxo-butyric acid-N, N-dimethyl formiminium chloride 

chlorosulfate derivs . , such as XCH2COC ( :NOR) COS020CH :NMe2Cl I [X = CI, Br; R = 
H, alkyl, an easily removable hydroxyl protective group, CH2COOR5, 
C (CH3 ) 2COOR5 , wherein R5 = H, an easily hydrolyzable ester group], were 
prepared as intermediates for their use in the preparation of cephalosporin 
antibiotics, such II [Rl = R; Rl = H, OMe; R2 = H; R3 = H, a neg . charge or 
together with the C02- group to which R3 is attached = ester, alkali, alkaline 
earth metal; R4 = H, substituent useful in cephalosporin chemical] . The 
process of preparing I involves reacting 4 -halo-2 -oxyimino-3 -oxobutyric acid 
with N, N-dimethylf ormiminium chloride chlorosulfate, in an organic solvent at 
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a temperature ranging from -30 °C to -15 °C. Thus, reaction between I and 7- 
aminocephalosporanic acid in CH2C12* containing hexamethyldisilazane, gives T 7- 
[4-bromo-2 (Z) -methoxyimino- 3 -oxobutyramido] -cephalosporanic acid, which was 
reacted with thiourea to afford cefotaxim. The cephalosporins that may be 
prepared from the intermediate include cefdinir, cefditoren pivoxil, cefepime, 
cefetamet pivoxil, cefixime, cefmenoxime, cefodizime, cefoselis, cefotaxime, 
cefpirpme,_cefpodoxime proxetil, cef quinome , ceftazidime, .cefteram pivoxil, 
ceftiofur, ceftizoxime, ceftriaxone and cefuzonam. 
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AB Cefdinir salts, such as I.nH3P04 [Rl, R2 = H; n = 1 - 3 (II)], the hydrates 
and solvates thereof, were prepared from cefdinir intermediates, I (Rl = 
benzhydryl , " trityl , p-methoxybenzyl ; R2 = benzhydryl, tert-Bu," p- 
methoxybenzyl) ,__or._crude cefdinir I (R1,_R2_ = H) by the treatment, with 
phosphoric acid. Thus, I (Rl = CPh3, R2 = H) was dissolved in 85% phosphoric 
acid and acetonitrile, and reaction mixture was heated at 45°C for 2 h, to 
afford cefdinir phosphate. The use of II for the preparation and purification 
of cefdinir is also disclosed. 
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AB The present invention discloses a process for preparing cefdinir [I; Rl = H; 
R2 = C02H (II)] and its moriohydrate via condensing 7-amino-3 -cephem-4 - 
carboxylic acid with III __(X_= ester, thioester, halo, etc.) in the_presence of 
a tertiary amine and an organic solvent, followed by treatment with a base to 
produce I [Rl = C(Ph)3; R2 = carboxylate ion (IV)], and hydrolyzing IV, using 
an acid in the presence of a solvent, to produce II. Thus, reaction between 
III (X = OH) and 2 -mercapto-5 -phenyl - 1 , 3 , 4 - oxadiazole yielded 2 -mercapto-5- 
phenyl-1, 3 , 4-oxadiazolyl- (Z) - (2- aminothiazol -4 -yl) -2- (trityloxyimino) 
acetate, which, on condensation with 7-amino-3-vinyl-3-cephem-4-carboxylic 
acid and subsequent hydrolysis, afforded II. 
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AB Disclosed are salts of the general formula (I) wherein Rl is H or an amino- 
protecting group, R2 is and OH-protecting group, and B is NH3 or an organic 
base, and a process for the preparation thereof. These salts are useful 
intermediates for the preparation of cefdinir (II) . 
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AB A process is claimed for the synthesis of 7- [2- (2-aminothiazol-4-yl) -2- 

(methylcarbonyloxyimino) acetamido] -3-vinyl-cephem-4-carboxylic acid (I) , in 
the form of a crystalline salt, such as I.HX [X = C1-, HS04-,RY03-, H2NS03-, 
1/2(S04)2-; R = alkyl , aryl; Y = S, P] , and their use in the preparation of 
pure cefdinir. Thus, a reactive derivative of syn-2- (2 -aminothiazol-4 -yl) 2 - 
(methylcarbonyloxyimino) -acetic acid, e.g., syn-2 - (2 -aminothiazol -4 -yl) 2 - 
(methylcarbonyloxyimino) -acetic acid mercapto-benzothiazolyl ester is reacted 
with 7-amino-3-vinyl-3-cephem-4-carboxylic acid in silylated form to obtain I, 
in which the carboxylic acid is optionally silylated. In another aspect, the 
present invention relates to salt of I, optionally in crystalline form, 
wherein the salt is selected from the group consisting of phosphate, hydrogen 
phosphate, mesylate, tosylate, sulfate, hydrogen sulfate and sulfamate. 
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ED Entered STN : 2 0 Jun 2 003 

AB The present invention relates to a novel crystalline cefdinir potassium 

dihydrate (I) , to a process for its preparation and to a method of preparing 
pure cefdinir via the crystalline salt. Thus, cefdinir was suspended in water 
and acetone and potassium acetate was added to the suspension to form the I. 
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An alternative procedure for preparation of cefdinir 
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Cefdinir, a broad spectrum third-generation cephalosporin for oral 
administration, was prepared by the following synthetic pathway: synthesis of 
diphenylmethyl 7(3-amino-3 -vinyl-3 -cephem-4 -carboxylate hydrochloride from 7- 
aminocephalosporanic acid (7-ACA) , preparation of sodium 2- (2- 
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tritylaminothiazol-4-yl) - (Z) -2- (tritylhydroxyimino) acetate from Et 
acetoacetate, coupling of both " intermediaries to obtain diphenylmethyl l$-\2- ' 
(2-tritylaminothiazol-4-yl) - (Z) -2 -tritylhydroxyimino] -3-vinyl-3- cephem-4- 
carboxylate and final cleavage of trityl and diphenylmethyl protective groups. 
This procedure allows to obtain better yields of cefdinir and to avoid the use 
of diketene during the synthesis of this antibiotic by the previously reported 

method... - ■-- --- 
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ED Entered STN : 02 May 2003 

AB Compns. comprising polypeptides and drugs covalently attached to the 

polypeptide are disclosed. Also provided is a method for delivery of these 
drugs to a patient comprising administering to the patient a composition 
comprising a polypeptide and a drug covalently attached to the polypeptide. 
Also provided is a method for protecting drugs from degradation comprising 
covalently attaching them to a polypeptide. Also provided is a method for 
controlling release of drugs from a composition comprising covalently 
attaching them to the polypeptide. 
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A HPLC method for the determination of cefdinir and its related 

established. A C18 column (250 mm + 4.6mm, 5um) was used. The 
was the mixture of 0.025 mol-L-1 di-ammonium hydrogen phosphate 
5.0 with phosphoric acid and acetonitrile (89:11) . The UV detection 
wavelength was 225 nm. The method was proved to be selective for separation 
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of cefdinir, its byproducts, degradation products and E-isomer. The method is 
r simple and selective, and suitable for the determination of cefdinir and its 
impurities . 
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AB High purity cefdinir is prepared in a high yield by a process comprising the 
steps of: treating a cefdinir intermediate with a formic acid-sulf uric acid 
mixture or a formic acid-methanesulf onic acid mixture to obtain a crystalline 
salt of cefdinir I [HX = H2S04, MeS03H] and reacting the crystalline salt with 
a base in a solvent. Thus, crystalline cefdinir . TsOH . 2DMAC was prepared by an 

amidation reaction of (Z) -2 -amino-ct- [ ( triphenylmethoxy) imino] -4 - 
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thiazoleethanethioic acid S-2 -benzothiazolyl ester with 7 -amino- 3 -vinyl -3 - 
cephem-4-carboxylic acid' using Bu3N in N, N-dimethylacetamide (DMAC) , followed 
by treatment with TsOH. Crystalline cef dinir . TsOH . 2DMAC was converted to 
crystalline cef dinir . H2S04 in 91% yield using 90% HC02H, 98% H2S04 and MeCN. 
99.9% Pure cef dinir was then obtained by suspending crystalline cef dinir . H2S04 
in H20 and adjusting the pH to 3.4 to 3.6 using Na-2C03 . Also, 99.8% pure 

cef dinir was prepared via a sijnjLJ._ar_ sequence in which the intermediate salt 

was cef dinir . MeS03H . 
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Disclosed is a novel process for industrially producing an anhydrous 2- (2- 
aminothiazol-4 -yl) -2 -hydroxyiminoacetic acid (I; Rl = acyl, protected carboxy- 
lower alkyl, alkyl) which is characterized in that I hydrate is treated in 
ketone solvent or MeCN . Anhydrous I is reacted with halogenating agent "such 
as PC15, converted into acid chloride, _ and then reacted with 7 -aminocephem 
compound to prepare a broad spectrum antibacterial agent (no data) . An amount 
of halogenating agent required is reduced to .apprx.l to 1.2 equiv compared to 
.apprx.3 equiv when I hydrate is used. Thus, 20.0 g syn-2- (2-aminothiazol-4- 
yl) -2 -acetoxyiminoacetic acid (II) dihydrate was suspended in 200 mL acetone 
with stirring and heated under reflux at 55-56° for 1 h, and cooled at 5°, 
followed by filtration of precipitated crystals, an washing and vacuum-drying, 
to give 16.4 g anhydrous crystals of II. II (12.5 g) was suspended in 125 mL 
CH2C12 with stirring, cooled at -20 to -25°, treated with 13.6 g PC15, and 
allowed to react at the same temperature, followed by filtration of 
precipitated crystals, washing with CH2C12, and vacuum-drying, to give 14 . 6 g 
2- (2 -aminothiazol-4 -yl) -2- (acetoxyimino) acetyl chloride hydrochloride (III). 
7-Amino-3 -vinyl-3- cephem-4 -carboxylic acid (4.52 g) and 10.2 g 1,3- 
bis (trimethylsilyl) urea were suspended in 80 mL EtOAc, heated under reflux for 
120 h for silylation, cooled at -20°, followed by adding 6.25 g III, and the 
resulting mixture was allowed to react for 30 min to give 95% 7- [syn-2- (2- 
aminothiazol-4-yl) -2- (acetoxyimino) acetamido] -3 -vinyl-3 -cephem- 4-carboxylic 
acid. 
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Cefdinir was synthesized via the condensation of 2- (2-aminothiazol-4-yl) -2- 
(Z) - (acetyinmino) acetyl chloride with 7-amino-3 -vinyl-3 -cephem-4- carboxylic 
acid. Under the optimization reaction conditions 60% total yield was 
achieved. 



L13 ANSWER 44 OF 48 CAPLUS COPYRIGHT 2007 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT 



2001:767504 CAPLUS Full -text 
135 :303724 

Preparation of 3-vinylcephem compound from protected 
compounds 

Kameyama, ■ Yutaka; Fukae, Kazuhiro 

Ohtsuka Chemical Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 5 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



Page 38 of 44 



Serial No.:10/549,906 



PATENT INFORMATION 



PATENT NO. 



JP 2001294590 
WO 2001079211 

W:_ CN, KR 

RW: AT, BE, 
PT, SE 
EP 1273587 

R: AT, BE, 
IE, FI, 
CN 1134445 
HK 1048112 
PRIORITY APPLN. INFO. 

OTHER SOURCE (S) : 



CH, 
CY 



KIND 

A 
Al 



DATE 



20011023 
20011025 



APPLICATION NO 

JP 2000-111448 
WO 200i-JP3182 



DATE 



20000413 <- 
20010413 <- 



CH, CY, DE, DK, ES, FI , FR, GB, GR, IE, IT, LU, MC, NL, 



Al 20030108 
DE, DK, ES, FR, 

B 20040114 
Al 20041126 



EP 2001-919924 
GB, GR, IT, LI, LU, 

CN 2001-800920 
HK 2003-100146 
JP 2000-111448 
WO 2001-JP3182 



NL, 



20010413 <- 
SE, MC, PT, 



A 
W 



20010413 <-- 

20030107 <-- 
20000413 

20010413 <-- 



CASREACT 135:303724/ MAR PAT 135:303724 



ED 
GI 



Entered STN: 23 Oct 2001 




AB Cefdinir is prepared by treatment of protected 3 -vinylcephem compds . I [R1-R3 

= H, (un) substituted arylmethyl; Ri = R2 = R3 * H] with perhalogenic acid and 

organic protonic acid in organic solvent. Thus, I (Rl = R3 = H, R2 = trityl) 

was treated with HC104 and HC02H at 30° for 1 h in CH2C12 to give 95% 
cefdinir. 
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AB Nitrate salts of antiviral, antifungal, and antibacterial agents such as 

acyclovir, tetracycline, etc. were prepared Growth inhibition of, e.g., an 
Aureus strain by title compds . was demonstrated. 
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: r AB The invention relates to a method for ^crystallizing a P-lactam, wherein the (3- 
lactam is crystallized from a nitric acid solution E.g., at 20°, cefaclor 
monohydrate (11.0 g) was suspended in water (55 mL) and 4M HN03 (8.1 g) was 
added to give a pH of 1 . 0 . In order to dissolve all material, water (31 mL) 
was added while the pH was maintained at 1.0 using 4M HN03 (2.5 g) . Cefaclor 
. monohydrate was. crystallized by adding a 25% solution of NH40H (.3 . 8 mL) until 
the pH value of 6.2 was reached. The crystals thus produced were isolated by 
filtration, washed with water and dried under vacuum to give 8.8 g cefaclor 
monohydrate. The mother liquor (110 g) contained 2 . 2 g of dissolved cefaclor 
monohydrate . 
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AB A r pfocess for production of cefdinir in the form "of : a" salt with 

dicyclohexylamine, and its use in the purification of impure cefdinir is 
described. 
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Serial No.:10/549,906 



' - -OR " 




CH 2 , 



C02H. . . . I. 

OCPh3 




II 



AB Cefdinir I (R = H) , a cephalosporin antibiotic, was prepared in an excellent 
color and purity and with a good yield. Cefdinir was prepared by N-acylation 
of 7-amino-3-vinyl-3-cephem-4-carboxylic acid with thio ester II (Z = 2- 
benzothiazolylthio) and crystallization of the resulting ester with 4- 
MeC6H4S03H and Me2NC0Me to form crystals of I (R = CPh3) .4- 

MeC6H4S03H. 2Me2NCOMe, which were then converted to cefdinir with the use of 
formic acid. Formation of the cefdinir amide linkage was also accomplished 
starting from phosphoryl ester II [Z = 0P(0) (0Et)2] . 
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